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辨率低以及相关性大等特性，采用 KLT(Karhunen-Loeve 变换)和 EZW(Embedded 
Zerotree Wavelet)方法，先对多光谱图像做 KLT 变换，消除其谱间相关性，然后
对其做 EZW 编码，消除其空间相关性。通过编码可得到一组较高压缩比、较高
信噪比及较高压缩解压效率的数据。在图像压缩试验中，一次性压缩解压四幅多
光谱图像时，其峰值信噪比为 28.3、压缩比高达 90。 
(3) 在 UDP 协议的基础上，通过打洞技术进行 NAT 穿透，实现广域网内图
像数据的传输；增加信息反馈机制，能有效控制图像传输过程中的丢包现象。通
过实验验证了 NAT 穿透技术及信息反馈机制的可行性。 

















Telemedicine is a combination of modern computer technology, communication 
technology and medical technology. It has achieved rapid development and brought 
revolutionary changes in recent decades. Based on multispectral technology, it is 
combined with imaging and spectroscopy. As a new kind of telemedical detection 
method, size of the imager is small, and early lesion can be found in the multispectral 
images. The telemedicine based on multispectral technology provides possibility to 
diversified development of telemedicine. 
Three key issues have been put forward in this paper. The method to acquire 
multispectral images, compress multispectral imagers and transfer imagers between 
patients and doctors have been studied. 
And the Telemedicine based on multispectral have been implemented. 
The main studies carried out in the dissertation are: 
(1) A new method to acquire multispectral images is proposed. In this 
multispectral imager, multiband pass filters and dichroscope are used as light splitting 
elements. The multispectral imager collects a picture by single-exposure. As this 
acquired imager contained 4 different wavelengths, it can be separated to 4 pictures, 
which have different wavelengths. 
According to the multispectral imaging principle, the mathematical model is 
established. Experimental results show that the mathematical model is correct. 
(2) The features of spectral resolution and spatial resolution of multi-spectral 
image are introduced. Medical image has the characters of multi-texture, low 
resolution and major relevance. KLT and EZW are proposed to compress the images. 
MALAB is used to encode and unscramble images. Firstly, KL transform is used to 
eliminate the spectral correlation, and then EZW is used to eliminate the spatial 
correlation. Decoding is the reverse of encoding. Finally, a set of high compression 
ratio, high signal-to-noise ratio and high efficiency of data coding are obtained. In the 
experiments of multispectral image compression, four imagers compressed at the 
same time. The PSNR is 28.3, and compression ratios 90.  
(3) UDP has advantages over TCP/IP and RTP, thus selecting UDP as target. 















data can be transmitted in the wide area network. A new message feedback 
mechanism is added to the software. This feedback mechanism would reduce the 
packet loss rate in case of poor network communication quality, and it would not 
affect transmission when the network communication quality good. 
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早在 20 世纪 60 年代初，美国航空航天局(NASA)为调查航天飞行器中执行
任务的宇航员的生命体征，建立了远程监测系统，被公认为最早进行的远程医学
研究。1974 年，NASA 首次将会议电视系统应用于远程会诊，结果表明会议电
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